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1. Table S1.  Atomic coordinates and equivalent isotropic displacement parameters (Ueq
a) of 
A8Zn18As28 (A = K, Rb, Cs).  
 
 
2. Figure S1.  Plot of ((F(R)h)2 vs. h from optical absorption measurements of Rb8Zn18As28.  
The size of the direct gap 0.1 eV is obtained by extrapolating the most linear part of ((F(R)h)2 
to 0.   
 
3. Figure S2.  Plot of ((F(R)h)1/2 vs. h from optical absorption measurements of Cs8Zn18As28.  
The size of the indirect gap 0.2 eV is obtained by extrapolating the most linear part of 
((F(R)h)1/2 to 0.  
 
4. Figure S3.  Seebeck coefficient of Cs8Zn18As28, measured in the temperature range of 300-560 
K.  Intrinsic carrier activation is indicated by the measurement.  
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Table S1.  Atomic coordinates and equivalent isotropic displacement parameters (Ueq
a) of 
A8Zn18As28 (A = K, Rb, Cs).  
 
Atom Site x y z Ueq (Å
2) 
K8Zn18As28 
K1 b 2a 0 0 0 0.019(1) 
K2 6d 1/4 1/2 0 0.034(1) 
M1 c 6c 1/4 0 1/2 0.013(1) 
M2 c 16i 0.1834(1) x x 0.014(1) 
M2' c 16i 0.1526(6) x x 0.014(1) 
M3 c 24k 0 0.3109(1) 0.1181(1) 0.014(1) 
Rb8Zn18As28 
Rb1 b 2a 0 0 0 0.12(1) 
Rb2 6d 1/4 1/2 0 0.24(1) 
M1 c 6c 1/4 0 1/2 0.12(1) 
M2 c 16i 0.1834(1) x x 0.13(1) 
M2' c 16i 0.1513(9) x x 0.13(1) 
M3 c 24k 0 0.3104(1) 0.1186(1) 0.13(1) 
Cs8Zn18As28 
Cs1 b 2a 0 0 0 0.011(1) 
Cs2 6d 1/4 1/2 0 0.019(1) 
M1 c 6c 1/4 0 1/2 0.012(1) 
M2 c 16i 0.1838(1) x x 0.013(1) 
M2' c 16i 0.1528(4) x x 0.013(1) 
M3 c 24k 0 0.3089(1) 0.1194(1) 0.014(1) 
a  Ueq is defined as one third of the trace of the orthogonalized Uij tensor.  
b The occupancies of K1, Rb1, and Cs1 are 0.61(1), 0.58(1) and 0.18(1), respectively.  The
residual electron density near the M2 site increases in the same order 
c M denotes mixed Zn/As. The Zn/As ratios are fixed as 0.5/0.5 (M1), 0.2/0.8 (M2 and M2'),
and 0.5/0.5 (M3) for all three compounds. M2 and M2' are two adjacent sites with ratios
0.914(3)/0.086 in K8Zn18As28, 0.916(4)/0.084 in Rb8Zn18As28, and 0.875(2)/0.125 in
Cs8Zn18As28, respectively.  
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Figure S1.  Plot of ((F(R)h)2 vs. h from optical absorption measurements of Rb8Zn18As28.  The 
size of the direct gap 0.1 eV is obtained by extrapolating the most linear part of ((F(R)h)2 to 0.   
 
 
 
 
 
 
 
 
Figure S2.  Plot of ((F(R)h)1/2 vs. h from optical absorption measurements of Cs8Zn18As28.  
The size of the indirect gap 0.2 eV is obtained by extrapolating the most linear part of 
((F(R)h)1/2 to 0.   
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Figure S3.  Seebeck coefficient of Cs8Zn18As28, measured in the temperature range of 300-560 K.  
Intrinsic carrier activation is indicated by the measurement.  
